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(54) INK JET DEVICE AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To produce an ink jet device not closing ink channels or nozzle 
parts and capable of inexpensively performing ink affinity imparting treatment. 
CONSTITUTION: Liquid chambers 15 are formed by closing the grooves 
formed to an actuator plate 11 by a cover plate 20. Manifolds 1 7a are allowed 
to communicate with the respective liquid chambers 15 and the nozzles 12a 
formed to a nozzle plate 12 are allowed to communicate with the liquid 
chambers 15. A pigment layer 16 is formed to the inner walls of the manifolds 
17a, the liquid chambers 15 and the nozzles 12a. Since ink affinity is imparted 
by the pigment layer 16, the involution of air bubbles is eliminated and ink 
droplets are made uniform in jet direction and ejected at a stable flight speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Inkjet equipment characterized by having set to the ink jet equipment which performs record 
of an alphabetic character or an image in ink, and having the pigment layer which made the pigment 
adhere or stick to the liquid-facing surface of ink passage. 

[Claim 2] Inkjet equipment according to claim 1 characterized by the ink used for record of said 
alphabetic character and image being pigment ink. 

[Claim 3] The manufacture approach of the ink jet equipment characterized by contacting the solution 
containing a pigment to the liquid-facing surface of ink passage in the manufacture approach of ink jet 
equipment of performing parent ink-ized processing to the ink passage of the ink jet equipment which 
performs record of an alphabetic character or an image in ink, and making said pigment adhere or stick 
to the liquid-facing surface of said ink passage beforehand. 

[Claim 4] The solution containing said pigment is the manufacture approach of the ink jet equipment 
according to claim 3 characterized by being the pigment-content powder solution which made the 
pigment change into a distributed condition into a solvent. 

[Claim 5] Said pigment is the manufacture approach of the ink jet equipment according to claim 4 
characterized by containing at 2 - 15% of the weight of a rate in said pigment-content powder solution. 
[Claim 6] The manufacture approach of the Inkjet equipment according to claim 4 characterized by 
using a dispersant for distribution of said pigment. 

[Claim 7] The time amount which contacts the solution containing said pigment to the liquid-facing 
surface of ink passage is the manufacture approach of the Inkjet equipment according to claim 3 
characterized by being 5 minutes or more. 

[Claim 8] The manufacture approach of the ink jet equipment according to claim 3 characterized by 
warming the solution containing said pigment in the condition of having made the liquid-facing surface of 
said ink passage contacting. 

[Claim 9] The manufacture approach of the ink jet equipment according to claim 3 characterized by 
producing the ink jet equipment whose ink used for record of said alphabetic character and image is 
pigment ink. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the Inkjet equipment with which parent ink-ized 
processing was made in detail in the ink passage established in ink jet equipment, and its manufacture 
approach about the manufacture approach of manufacturing the ink jet equipment which performs 
record of an alphabetic character and an image in ink, and its ink jet equipment. 
[0002] 

[Description of the Prior Art] With ink jet equipment, various proposals are made from the former about 
the improvement measure in wettability (formation of parent ink) of a liquid-facing surface with the ink 
in an ink stores dept., an ink supply way. and the ink passage covering a head nozzle tip. 
[0003] For example, some which make easy removal of the air bubbles which did not leave air bubbles to 
the pressure interior of a room, and were generated by giving a property equivalent to glass at the time 
of ink restoration by drug solution processing, ultraviolet rays, the plasma, corona discharge, flame 
treatment, etc. are shown in the front face which touches the ink of the head configuration member 
made of resin as indicated by a U.S. Pat. No. 4725862 number official report and JP.60-24957A 
Moreover, there are some which make parent ink **** by coating a nozzle end face with the film of a 
silicon system by the ion plating method as indicated by JP,63-22660,A. Moreover, warm, where a color 
water solution and the liquid-facing surface of ink jet equipment are contacted, and said color is made 
to adhere or stick to a liquid-facing surface beforehand, and there are some which raise the wettability 
of a liquid-facing surface as indicated by JP,2-54784,B. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in parent ink-ized processing of the liquid-facing 
surface in conventional ink jet equipment, the case where a property equivalent to glass is given by drug 
solution processing, ultraviolet rays, etc., and in formation of the silicon film by the ion plating method, 
the processing corresponding to the internal surface of thin and long tubing or the ingredient of a 
complicated configuration is difficult, and it has the technical problem that equipment is expensive. 
[0005] Moreover, it warms, where a color water solution and the liquid-facing surface of ink jet 
equipment are contacted, in the case of the approach of making a color adhering or adsorbing, when the 
use ink of Inkjet equipment is the same color ink, there is no problem, but the pigment ink which is 
excellent in a water resisting property, weatherability, and color enhancement in the demand 
characteristics of the quality of printed character to today's Inkjet equipment attracts attention. When 
using such pigment ink. the color ink used for processing and the pigment ink to be used are mixed at 
the time of initial pigment ink installation, and cause precipitation within a channel, and deterioration of 
an initial quality of printed character by the reaction, discoloration, etc. Moreover, although such a 
problem will not arise if pigment ink is introduced after washing the inside of the head which performed 
processing in color ink and drying the inside of said head, since the process of a washing process and a 
desiccation process is needed, time amount is taken, and productivity is bad. 

[0006] This invention aims at showing the manufacture approach of the ink-jet equipment which can be 
parent-ink — ization-processed cheaply very effectively, when using pigment Ink further for the purpose 
of offering the ink-jet equipment equipped with the high quality of printed character which it is made in 
order to solve the trouble mentioned above, and there is no contamination of air bubbles, and injects the 
ink droplet by which whose injection direction was uniform and was stabilized. 
[0007] 

[Means for Solving the Problem] In order to attain this purpose, the Inkjet equipment of this invention 
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performs record of an alphabetic character or an image in ink, and is further equipped with the pigment 
layer which made said pigment adhere or stick to the liquid-facing surface of ink passage. 
[0008] In addition, the ink used for said record may be pigment ink. 

[0009] Moreover, it is the technique of performing parent ink-ized processing to the ink passage of the 
ink jet equipment which performs record of an alphabetic character or an image in ink, the solution 
containing a pigment is contacted to the liquid-facing surface of ink passage, and the liquid-facing 
surface of said ink passage is made, as for the manufacture approach of the ink jet equipment of this 
invention, to adhere or adsorb said pigment beforehand. 

[0010] In addition, the solution containing said pigment may be a pigment-content powder solution which 
made the pigment change into a distributed condition into a solvent. 

[001 1] In addition, said pigment may be contained at 2 - 15% of the weight of a rate in said pigment- 
content powder solution. 

[0012] In addition, a dispersant may be used for distribution of said pigment. 

[0013] In addition, the time amount which contacts the solution containing said pigment to the liquid- 
facing surface of ink passage may be 5 minutes or more. 

[0014] In addition, the solution containing said pigment may be warmed in the condition of having made 
the liquid-facing surface of said ink passage contacting. 

[0015] In addition, the ink used for said record may produce the Inkjet equipment which is pigment ink. 
[0016] 

[Function] In the Inkjet equipment concerning claim 3 of this invention which has the above-mentioned 
configuration, the liquid-facing surface of ink passage is formed into parent ink by the pigment layer, 
eccritic [ of the air bubbles involved in said ink passage ] becomes good by it, and the ink droplet of the 
flight rate by which whose injection direction was uniform and was stabilized is injected. 
[0017] In the Inkjet equipment concerning claim 2, the pigment ink which is excellent in a water 
resisting property, an atmospheric corrosion resistance, and color enhancement performs record of an 
alphabetic character or an image. 

[0018] in the manufacture approach of the ink-jet equipment concerning claim 3 of this invention which 
has the above-mentioned configuration, said pigment adheres or adsorbs the solution containing a 
pigment by making the liquid-facing surface of ink passage contact in the liquid-facing surface of said 
ink passage — having — said liquid-facing surface — parents — ink — eccritic [ of the air bubbles- 
izing / air bubbles / and involved in ] becomes good, and the ink-jet equipment with which the ink 
droplet of the flight rate by which whose injection direction is uniform and was stabilized is injected is 
created. 

[0019] In the manufacture approach of the ink jet equipment concerning claim 4, since parent ink-ized 
processing is performed using the pigment-content powder solution which made the pigment change into 
a distributed condition into a solvent, a pigment spreads round ink passage uniformly and uniform 
processing is made throughout ink passage. 

[0020] In the manufacture approach of the ink jet equipment concerning claim 5, a pigment is contained 
at 2 - 15% of the weight of a rate in a pigment-content powder solution. If the solution containing this 
pigment is used, while the time amount concerning processing will be shortened and getting, parent ink- 
ized processing in which it has sufficient endurance is made. 

[0021] In the manufacture approach of the ink jet equipment concerning claim 6, the pigment-content 
powder solution which distributed the pigment using the dispersant is used. Therefore, in the process in 
which said pigment is made to adhere or stick to the liquid-facing surface of ink passage, the equipment 
which maintains the pigment in solutions, such as stirring equipment, at a distributed condition is not 
needed, but it is not necessary to control the distributed condition of the pigment in said solution, and 
uniform parent ink-ized processing is further performed throughout ink passage. 
[0022] In the manufacture approach of the Inkjet equipment concerning claim 7, the solution which 
contains a pigment 5 minutes or more is contacted to the liquid-facing surface of ink passage. Therefore, 
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said liquid-facing surface is certainly adhered or adsorbed in a pigment, and reliable parent ink-ized 
processing is performed. 

[0023] In the manufacture approach of the ink jet equipment concerning claim 8, it is in the condition of 
having made the liquid-facing surface of said ink passage contacting, and the solution containing said 
pigment is warmed. Therefore, a pigment becomes said liquid-facing surface more that adhere or it is 
easy to adsorb. 

[0024] In the manufacture approach of the ink jet equipment concerning claim 9, the ink used for record 
produces the ink jet equipment which is pigment ink which is excellent in a water resisting property, an 
atmospheric corrosion resistance, and color enhancement. 
[0025] 

[Example] The ink jet equipment of one example of this invention is shown in drawing 1 R> 1 and drawing 
2 . In addition, the ink jet equipment of this example performs record of an alphabetic character and an 
image in pigment ink. 

[0026] Through the ink supply way 1 8, the ink in the ink stores dept. 1 9 passes along manifold 1 7a of a 
head 1, and the liquid room 15 and nozzle 12a are filled up with it. The head 1 consists of an actuator 
plate 1 1 formed by elect restrictive ceramics (titanic-acid lead zirconate), a cover plate 20, and a 
manifold member 1 7. Polarization of the actuator plate 1 1 is carried out in the direction of arrow-head A, 
and two or more slots are formed. The liquid room 15 is formed by plugging up said slot with the cover 
plate 20 formed with the ceramics. Opening which is open for free passage in all the liquid rooms 15 is 
formed in the cover plate 20, and manifold 17a is ****(ed) so that the opening may be covered. 
Moreover, nozzle 12a formed in the nozzle plate 12 formed in each liquid room 15 with polyimide is open 
for free passage. The electrode 14 is formed in the side-face upper half of said slot of an actuator plate 
11. The protective coat (not shown) for protecting an electrode 14 from ink is formed in the wall of the 
liquid room 15 with the epoxy resin. And the pigment layer 16 is formed on said protective coat at the 
wall of manifold 17a and the liquid room 15. 

[0027] Next, actuation of the head 1 of such a configuration is explained. If electrode 14a and electrode 
14c are grounded and a pulse-shape electrical potential difference is impressed to electrode 14b, piezo- 
electric thickness skid deformation will be carried out so that the walls 1 la and lib of an actuator plate 
1 1 may separate mutually, and ink will be supplied in liquid room 1 5b. After predetermined time, if 
electrical-potential-difference impression is stopped. Walls 1 la and 1 lb will join the original condition, a 
pressure will join the ink in return and liquid room 15b, and an ink droplet 13 will be injected from nozzle 
12a. 

[0028] Next, how to form the pigment layer 16 in the wall of manifold 17a, the liquid room 15, and nozzle 
12a is explained. It is filled up with the solution (a pigment-content powder solution is called hereafter) 
which contains a pigment in the state of distribution in the interior of a head 1, i.e., manifold 17a, the 
liquid room 15, and nozzle 12a, a pigment is made to adhere or stick to the wall of a head 1, and the 
pigment layer 16 is formed. In addition, said pigment-content powder solution can be used also with 
water solubility and oiliness. Moreover, if it is the pigment which does not cause other components (for 
example, viscosity controlling agent mentioned later) and chemical reactions which are added by said 
pigment-content powder solution, or does not generate settlings, it can be used with any pigments. 
[0029] Here, an organic pigment and the inorganic pigment of the pigment used for this invention are 
usable. As an inorganic pigment, to titanium oxide, an iron oxide, and a pan, for example, the contacting 
method. The carbon black usually manufactured by well-known approaches, such as the furnace method 
and thermal **, can be mentioned. As an organic pigment, an azo lake pigment, insoluble azo pigment, a 
disazo condensation pigment. An azo pigment, a phthalocyanine pigment, perylene, and peri non pigments, 
such as a chelate azo pigment. An anthraquinone pigment, a quinacridone pigment, a dioxazine pigment, 
a thio indigo pigment, Color lakes and nitro pigments, such as polycyclic type pigments, such as an 
isoindolinone pigment and a kino FUTARON pigment, and a basic dye mold lake, an acid-dye mold lake, a 
nitroso pigment, aniline black, etc. can be mentioned. 
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[0030] The pigment which the example of the above-mentioned pigment is especially desirable to the 
solution containing the pigment of this invention, and is used for this invention is not limited to these 
pigments. 

[0031] Moreover, these pigments are used at 1 - 25% of the weight of a rate to the pigment-content 
powder solution of this example. This is because a pigment does not fully spread round a liquid-facing 
surface but only an inadequate layer is formed, if a content is not filled to 1% of the weight. Moreover, if 
a content exceeds 25%, it will wear, and a pigment will carry out fixing deposition superfluously by the oil 
level, consequently the cross-section configuration of the inside of the ink passage of a head 1 or a 
nozzle 12a part will change, and it will have a bad influence on the ink regurgitation. Furthermore, it is 
more desirable than the viewpoint of the endurance of the processing time which starts in order to form 
the pigment layer 1 6, or the pigment layer 1 6 to be used at 2 - 1 5% of the weight of a rate. The pigment 
layer 16 which is formed by short-time processing and has sufficient thickness by this can be formed. 
[0032] Moreover, in this example, the pigment-content powder solution which made the pigment change 
into a distributed condition into a solvent using a dispersant is used. A surface active agent, 
polyoxyethylene alkyi ether, or a polyoxyethylene alkenyl ether system surface active agent etc. with 
which a suitable dispersant to distribute the pigment used for this invention contains a macromolecule 
dispersant, a phosphoric ester system surface active agent, a fluorine, or boron is mentioned. 
[0033] As a giant-molecule dispersant, for example, protein, such as gelatin, albumin, and casein, 
Glucosides, such as natural rubber, such as gum Arabic and tragacanth gum, and Savo Nin Naturally- 
ocurring polymers, such as a ligninsulfonic acid salt and a shellac, polyacrylate, A polymethacrylic acid 
salt, the salt of a styrene-acrylic-acid copolymerization object, the salt of a vinyl naphthalene-acrylic- 
acid copolymerization object, The salt of a styrene-maleic-acid copolymerization object, the salt of a 
maleic-acid-maleic-anhydride copolymerization object, Nonionic giant molecules, such as anion nature 
giant molecules, such as a salt of a vinyl naphthalene-maleic-acid copolymerization object, sodium salt 
of beta naphthalene sulfonic-acid formalin condensate, and phosphate, and polyvinyl alcohol, a polyvinyl 
pyrrolidone, are mentioned. 

[0034] As a phosphoric ester system surface active agent, polyoxyethylene lauryl ether sodium 
phosphate, polyoxyethylene cetyl ether sodium phosphate, polyoxyethylene oleyl ether sodium 
phosphate, etc. are mentioned. 

[0035] As a surface active agent containing a fluorine or boron, a perfluoroalkyi sulfonic-acid compound, 
polyoxyethylene glycerol borate laurate, polyoxyethylene glycerol borate palmitate, polyoxyethylene 
glycerol borate stearate, polyoxyethylene glycerol borate olate, polyoxyethylene glycerol borate 
isostearate, etc. are mentioned. 

[0036] The dispersant which the example of the above-mentioned dispersant is especially desirable to 
the solution containing the pigment of this invention, and is used for this invention is not limited to these 
dispersants. 

[0037] Moreover, as for these dispersants, it is desirable to be used at 0.001 - 10% of the weight of a 
rate to the solution of this invention, and 0.01 - 5% of the weight of the range is still more suitable for 
them. 

[0038] Moreover, a suitable solvent to use it for a pigment solution calcium ion and Mg ion with the 
mixed solvent of ion exchange water 5 ppm or less and a water-soluble organic solvent The alkyI 
alcohols, ketone, or ketone alcohol of carbon numbers 1-4, Ether, polyalkylene glycols, and the alkylene 
glycol in which an alkylene group contains 2-6 carbon Although a glycerol, the low-grade alkyI ether of 
polyhydric alcohol, a N-methyl-2-pyrrolidone, 1-3-dimethyl-2-imidazolidinone, triethanolamine, ethylene 
glycol, etc. are used, it is not limited to this. 

[0039] Although the basic configuration used for the pigment-content powder solution of this example is 
as above, a well-known viscosity controlling agent, a surface-tension regulator, a specific resistance 
regulator, pH regulator, (a sodium hydroxide, a lithium hydroxide, a potassium hydroxide, etc. and 
antifungal agents), penetrating agents (a methanol, ethanol, propanol, etc.), a chelating agent, etc. can be 
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added if needed conventionally. 

[0040] Furthermore, although it is desirable to use dispersers, such as a ball mill, a sand mill, attritor, 
RORUMIRU, an agitator mill, a Henschel mixer, a colloid mill, an ultrasonic homogenizes a pearl mill, a jet 
mill, and on-GUMIRU, as the distributed approach of a pigment, it is not limited to these. 
[0041] Although by giving an example and the example of a comparison concretely explains this 
invention hereafter, this example does not limit this invention. 

[0042] The conditions for forming the pigment layer 16 in the liquid room 15 of the head 1 mentioned 
above were changed, and the formed pigment layer 1 6 was evaluated. The processing time was changed 
from that to which it was filled up with the pigment-content powder solution in the head 1 using the 
suction pump, and the inside of the head 1 by which said protective coat made of an epoxy resin was 
formed in the wall of the liquid room 15 was contacted on a room temperature and each temperature 
conditions after that after washing desiccation for a moment to 8 hours, and the pigment layer 16 of 
various manufacture conditions was obtained. Since the magnitude of the liquid room 15 and nozzle 12a 
is very small, it is difficult to measure a contact angle with the ink in the liquid room 15 and nozzle 12a. 
Therefore, on the same conditions as the above-mentioned processing conditions, the pigment layer 16 
was formed in the epoxy plate and the polyimide plate, and the contact angle with ink was measured. 
[0043] Evaluations 1-4 were performed about these heads 1 and epoxy, and the simple substance plate 
of polyimide below, and the effectiveness of the parent ink-ized processing by the pigment layer 16 was 
checked. 

[0044] Ion exchange water was hung down on the epoxy which formed the pigment layer 16 with the 
pigment-content powder solution of the evaluation 1 following, and the simple substance plate of 
polyimide, and the contact angle was measured. The result is shown in drawing 3 and drawing 4 R> 4. 
These results show that decrease and the contact angle with ion exchange water is formed into parent 
ink, so that processing temperature is so high that the processing time is long. Moreover, change of a 
contact angle is large in the processing time being less than 5 minutes, and change of a contact angle is 
small in it being 5 minutes or more as shown in drawing 3 . For this reason, about 5 minutes or more of 
the processing time are good, and it understands that the higher one is desirable for processing 
temperature. 

[0045] Pigment-content powder solution pigment: Carbon black 4% dispersant: Fluorochemical surfactant 
2% glycerol 4% ion exchange water 90%. 

[0046] Using the example head which formed the pigment layer 16 using the pigment-content powder 
solution of the evaluation 2 above, and the head of the examples 1 and 2 of a comparison mentioned 
later, the suction pump (not shown) was driven, the ink in the ink stores dept. 1 9 was attracted from the 
nozzle side, and it observed about the initial restoration nature with which manifold 17a, the liquid room 
15, and nozzle 12a are made to fill up. As an observation item, after attracting ink, counting of the 
number of nozzle 1 2a with which it was not able to be filled up was carried out, and it was compared. 
Furthermore, the liquid room 15 interior of a head 1 was made to generate air bubbles intentionally, 
about 0.01 cc was attracted at once with said suction pump, and the count of suction taken to remove 
air bubbles was measured. 

[0047] In addition, the ink used for initial restoration nature and cellular eccritic evaluation is described 
below. 

[0048] Ink pigment: Carbon black 4% dispersant: Fluorochemical surfactant 2% ethanol 5% glycerol 20% 
propylene glycol 20% ion exchange water 49%. 

[0049] moreover, the condition of having contacted the color solution and the liquid-facing surface like 
the conventional technique after the head of the example 1 of a comparison was only what washed the 
inside of a head 1 with ion exchange water, without forming the pigment layer 16 and the head of the 
example 2 of a comparison washed the inside of a head 1 with ion exchange water — warming — the 
color solution which was processed and was used for processing is common color ink shown below. 
[0050] Ink (ink for color processing used for the example 2 of a comparison) 
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Color: C.I. direct black 154 2% ethanol 5% glycerol 4% ion exchange water 89%. 

[0051] As shown in drawing 5 , what could not remove although the nozzle with which it was not able to 
be filled up in initial restoration recognized a small number of existence and what the processing time 
manufactured on the conditions for 3 minutes drove the suction pump 20 times in cellular discharge, and 
the processing time manufactured conditions other than 3 minute could be filled up with the head of an 
example to all nozzles, and the count of a drive of a suction pump was 1 or 2 times. With the head of the 
example 1 of a comparison, the nozzle with which it was not able to be filled up in initial restoration 
recognized a small number of existence, and although the suction pump was driven 20 times in cellular 
discharge, it was unremovable. 

[0052] From this result, the head in which the processing time formed the pigment layer 16 on the 
conditions for about 5 minutes or more can be filled up good the first stage, and can also perform 
cellular discharge good. 

[0053] Moreover, although the result of having examined after also setting the head of the example 2 of 
a comparison and flushing the color solution in ink passage was almost equivalent to the head of an 
example The pigment ink and the color solution which were introduced deposited the reaction in a lifting 
and ink passage, and ink could not be filled up with the head in which it experimented, without flushing 
the color solution in ink passage to almost all nozzles, and it was unremovable although the suction 
pump for cellular discharge was driven 20 times. 

[0054] Ink injection evaluation of evaluation 3 next the head of an example, and the head of the 
examples 1 and 2 of a comparison was performed. In addition, drive conditions are 5kHz in electricai- 
potential-difference 30V and frequency, and measured the time amount stabilized and injected. The 
result is shown in drawing 6 . 

[0055] As shown in drawing 6 , there was very little time amount stabilized and injected with the head of 
the example 1 of a comparison as compared with other heads. Although the result of having examined in 
the head of the example 2 of a comparison after flushing the color solution in ink passage was almost 
equivalent to the head of an example Although the head in which it experimented, without flushing the 
color solution in ink passage described also by evaluation 2, there was little time amount stabilized and 
injected also with the nozzle with which the pigment ink and the color solution which were introduced 
deposited the reaction in a lifting and ink passage, and have filled up ink. 

[0056] From this result, the head in which the pigment layer was formed is crossed to a long time, is 
stabilized and can be injected. Especially the head that the processing time manufactured on the 
conditions for about 5 minutes or more has the long time amount stabilized and injected. 
[0057] From the result of the evaluation 4 evaluations 1-3, it has checked that parent ink-ization 
improved by making the pigment layer 16 form in the wall of a head 1. In order to check the durability of 
this effectiveness, after measuring the contact angle of the ion exchange water on the simple substance 
plate of polyimide by evaluation 1. the plate simple substance was left in the 60-degree C thermostat, 
and the contact angle was measured day by day [ 2 ]. The measurement result is shown in drawing 7 . 
[0058] It was checked that an early contact angle is maintained not almost changeful and endurance 
excels the result of drawing 7 in the plate of an example. Especially, the processing time excels [ plate / 
in the conditions for 5 minutes or more ] in endurance. Since parent ink processing is not performed, the 
plate of the example 1 of a comparison has bad wettability. It turned out that a contact angle changes a 
little compared with the plate of the example manufactured on these conditions, and the example 2 of a 
comparison has difficulty in endurance. 

[0059] From the result of evaluations 1-4, if a pigment layer is made to adhere or stick to a liquid-facing 
surface with ink beforehand, parent ink is formed, a difference with an unsettled marked thing arises, 
initial restoration nature, cellular eccritic one, and continuation regurgitation time amount improve, and 
the durability of the effectiveness is also above excellent. 

[0060] Moreover, when the pigment ink which is excellent in a water resisting property, weatherability, 
and color enhancement in the demand characteristics of printing by today's Inkjet equipment attracts 
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attention and it uses such pigment ink, the pigment solution used for processing and the pigment ink to 
be used are mixed at the time of initial pigment ink installation, and cause neither precipitation within a 
channel, nor deterioration of an initial quality of printed character by discoloration, a reaction, etc. 
Furthermore, since the unit price is cheap compared with a color, reduction-ization of the cost of parent 
ink-ized processing is attained. 

[0061] In addition, this invention is not limited only to the example mentioned above, and even if it adds 
various modification in the range which does not deviate from the meaning, it does not interfere at all. 
For example, in this example, after finishing setting up a head 1, the pigment layer 16 was formed, but 
after forming a pigment layer per each components before finishing setting up, setting up is also good in 
a head. Moreover, even if it does not form a pigment layer in all components, the inside of a nozzle may 
prepare the layer of a hydrophilic property which is different in a components thing, for example, such as 
preparing the layer which has other hydrophilic properties. 

[0062] Moreover, in this example, although the pigment layer was formed in the head of piezo-electric 
thickness skid deformation, even if it forms a pigment layer in heads, such as a thermal jet mold 
currently indicated by the kayser mold currently indicated by JP,53-1 2138,B and JP,61-59914,B, the 
same effectiveness is acquired. 
[0063] 

[Effect of the Invention] Since the solution containing a pigment and the liquid-facing surface of ink 
passage are contacted like [ it is ****** from having explained above and ] according to the ink jet 
equipment and its manufacture approach of this invention, the liquid-facing surface of said ink passage 
is adhered or adsorbed in said pigment, and said liquid-facing surface is formed into parent ink. For this 
reason, the contamination of air bubbles is lost and the ink droplet of the flight rate by which whose 
injection direction was uniform and was stabilized is injected. Moreover, initial restoration to the ink 
passage of ink can be performed good, and the air bubbles generated in ink passage can be discharged 
easily. Therefore, the dependability over the long period of time of ink jet equipment is securable. 
[0064] Moreover, when the pigment ink which is excellent in a water resisting property, weatherability, 
and color enhancement in the demand characteristics of printing by today's ink jet equipment attracts 
attention and it uses such pigment ink, the pigment solution used for processing and the pigment ink to 
be used are mixed at the time of initial pigment ink installation, and cause neither precipitation within a 
channel, nor deterioration of an initial quality of printed character by discoloration, a reaction, etc. 
[0065] Furthermore, since the unit price is cheap compared with a color, reduction-ization of the cost of 
parent ink-ized processing is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the ink jet equipment of one example of this invention. 
[Drawing 2] It is the sectional view showing the ink jet equipment of one example of this invention. 
[Drawing 3] It is the explanatory view showing the relation between the parent InkHzed processing time 
of said example, and a contact angle. 

[Drawing 4] It is the explanatory view showing the relation between the parent ink-ized processing 
temperature of said example, and a contact angle. 

[Drawing 5] It is an explanatory view about initial restoration with parent ink-ized processing of said 
example, and parent ink-ized processing of the example of a comparison, and cellular discharge. 
[Drawing 6] It is the explanatory view showing the injection stability time amount of parent ink-ized 
processing of said example, and parent ink-ized processing of the example of a comparison. 
[Drawing 7] It is the explanatory view showing the durability of the parent ink nature of parent ink-ized 
processing of said example, and parent ink-ized processing of the example of a comparison. 
[Description of Notations] 

I Head 

I I Actuator Plate 

12 Nozzle Plate 
12a Nozzle 

13 Liquid Ink Drop 

15 Liquid Room 

16 Pigment Layer 

17 Manifold Member 
17a Manifold 
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